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The desire for weightsaving hes led to increasing wse of
aluminum aloys, particularly 5XXX Al-Mg alloys, for
automotive goplications. It iswell known that all oys with
Mg contents above 3% can be susceptible to stress
corrosion cradking as a result of “sensitizaion”, which is
due to the predpitation of an Mg-rich 3-phase & grain
boundaries. The am of the present study was to
determine the dfed of microstructure on the degree of
sengitization, particularly the role of grain boundary
mi sorientation.

Experimental M ethod

A model alloy based on the cmmercial alloy 5754 was
provided by Alcan International (Al-4.0 Mg-0.5 Cu). It
was lution treaed for 3 mins at 550°C followed by a
fast air-quench, then sensitized for 1000 hours at 120°C.
After metallographic palishing, chemicd cleaning in
5% NaOH for 1 minute was followed by desmutting in
concentrated nitric add for 30s. Intergranular attack was
adhieved by etching in 10% phosphoric add at 6(°C. The
surfacewas then marked with a hardnessindenter in order
to compare the dtacked areawith the replica

The aystallographic orientation of the grains on the
sample was determined by colleding electron badk-
scatered dffradion (EBSD) patterns using a JEOL 840
scanning eledron microscope (SEM).

The depth of grain boundary attack was then determined
by making an epoxy replica of the surface(Epdfix) using
a vaaium-based method. After the resin was cured, the
aluminum was dissolved in 10g/l NaOH for 10 hours,
leaving an epoxy replica of the dtadked grain boundary
network. The replica was gold-coated before being
examined in aWyko surfaceprofil er.

Resultsand Discussion

Figure 1 shows an SEM image of a sample that has been
treaed in phosphoric add for 10 minutes together with
the goxy replica There is heavy attadk of the grain
boundaries, but the extent of attadk varies from boundary
to baundary. Analysis of the depth of attad as a function
of misorientation angle determined from the EBSD
pattern from the surface demonstrates that for low grain
boundary misorientations, the datadk isless svere (Figure
2). The results are being compared with an investigation
of the degree of predpitation and segregation of Mg-rich
phases at grain boundaries.

Conclusion

The depth of intergranular attack on a sensitized Al-Mg
alloy varies with grain boundary charader, increasing
with increasing misorientation angle.
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Figure 1 Grain boundary attad of sensitized Al-4.0Mg-
0.5Cu after exposure to 10% phosphoric add at 60°C for
10 minutes. An SEM picture of the atacked surface is
compared with the epoxy replicaof the same region.
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Figure 2. Depth of attack as a function d grain boundary
mi sorientation angle.



